Platelet regulation by NO/cGMP signaling and NAD(P)H oxidase-generated ROS.
Platelets play a crucial role in the physiology of primary hemostasis and pathophysiological processes such as arterial thrombosis. Accumulating evidence suggests a key regulatory role of both NO and reactive oxygen species (ROS) in platelets. While the inhibitory role of NO/cGMP signaling in both murine and human platelets is well established, recent data suggest that intracellular ROS generation is involved in platelet activation. Thrombin-induced intracellular ROS production was inhibited by NAD(P)H oxidase inhibitors (DPI and apocynin), cyclooxygenase inhibitor (acetylsalicylic acid), and superoxide scavengers (tiron and MnTMPyP). Furthermore, thrombin (Trap6)-induced platelet aggregation and thrombus formation on collagen under high shear was inhibited by NAD(P)H oxidase inhibitors (DPI and apocynin), whereas secretion and platelet shape change were not affected. Inhibition of alphaIIbbeta3 activation by NAD(P)H oxidase inhibitors and superoxide scavengers was independent of NO/cGMP signaling demonstrating a direct role of platelet NAD(P)H oxidase-generated ROS for integrin alphaIIbbeta3 activation.